Synthesis of hydrazones (3-
6
Synthesis of 1,3,4-Oxadiazole Derivatives (7-10)
A mixture hydrazones (3-6) (0.001 mol), chloramines-T (1.14 g, 0.005 mol) and 10 ml of abs. ethanol taken in a round bottom flask and refluxed for 6-8 hr. The progress of the reaction was monitored on TLC. After word the reaction mixture was poured in water and extracted with ether. The combined extract was washed with water and dried over anhydrous sodium sulphate and concentrated under reduced pressure [26] . 
Synthesis of compounds 11 and 12
To a solution of compound 1 or 2 (0.01 mol) in absolute methanol, solid sodium borohydride (0.45 g, 0.012 mol) was added portion wise over a period of 30 min. with constant stirring at room temperature. After that solvent was evaporated under reduced pressure and the residue was triturated with water and the crystalline product was filtered, washed with water and dried. The product was recrystallized from methanol. 
2-Chloro

General method for the synthesis of compounds (13-16)
To a solution of 11 or 12 (0.005 mol) in pyridine (10.0 mL) was slowly added benzoyl chloride (0.7 g, 0.005 mol) or p-tuloloyl chloride (0.77 g, 0.005 mol) at room temperature. After stirring for 10 min, the mixture was allowed to warm at room temperature and maintained for 2 h. The mixture was then diluted with cold water (50 mL), the solid product obtained was washed repeatedly to remove pyridine. The dried product was than recrystallized from ethanol. To a mixture of compound 3 (0.003 mol) and sulphanilamide/ p-aminophenol (0.003 mol) in 20 mL of absolute ethanol, 1 mL of triethylamine (TEA) was added and refluxed for 12-15 h. After completion of the reaction, content of the flask reduced to half and left overnight. The crystalline mass obtained was filtered off, washed with water, dried and recrystallized from ethanol to give 19-22. C and stirred for 12-14 hrs at room temperature. The completion of the reaction was monitored on TLC and after that solvent was removed under reduced pressure, the residue was poured into 10% NaHCO 3 solution and extracted with ethyl acetate. The organic layer was dried over Na 2 SO 4 , and concentrated. The residue was crystallized from methanol [27] . -6-methyl-3-{[(6-nitro-1H-benzimidazol-2-yl) Potato dextrose agar (PDA) and nutrient agar were used as culture medium for antifungal and antibacterial activity respectively. Normal saline with tween 80 (0.01%) was used to make suspension of fungal and bacterial spore for lawning. Fifty milliliters of PDA medium was poured into each petri dish (15 cm diameter). Five ml of the spore suspension was spread over the solid agar medium and plates were dried in incubator at 37° for 1 hr. Using an agar punch, wells were made on these seeded agar plates and solutions of test compounds in DMSO at conc. range of 6.25, 12.5, 25.0, 50, 100 and 200 µg/ml were added into each well, labeled previously. A control was also prepared using solvent DMSO. The Petri plate were prepared in duplicate and incubated at 30 °C for 72 hr for fungi and 37 °C for 24 hr for bacteria. Antifungal activity was determined by measuring zone of inhibition and the minimum inhibitory concentration (MIC) was noted by seeing the lowest concentration of the test drug at which there was no visible growth. Activity of each compound (3-26) was compared with standard Fluconazole and Ciprofloxacin and results have been summarized as MIC (average zone of inhibition of two reading in millimeter) in Table 1 . 
Synthesis of chloromethyl derivatives (17, 18)
Synthesis of compounds
2-Chloro
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2-Chloro-3-{[(6-nitro-1H-benzimidazol-2-yl
Antimicrobial Screening
The crystal structure of bacterial DNA gyrase (PDB code: 3G75, Resolution-2.30 Å)was retrieved from Protein Data Bank (PDB) and was utilized for molecular docking studies .Protein was prepared with the Protein Preparation Wizard in Maestro using options: bond orders were assigned, hydrogen atoms were added, formal charges were treated and water molecules were deleted. Hydrogen bonding network was then optimized using the exhaustive sampling option and the protein was minimized to an RMSD limit from the starting structure of 0.3 Å using the Impref module of Impact with the OPLS_2005 force field. Prepared protein structure was used to generate Glide scoring grids for the subsequent docking calculations. Docking grids was generated with the default settings in Glide using the co-crystalized ligand (B48)to define the centre of the grid box (20×20×20 Å). Default parameters were used and no constraints were included during grid generation. The three dimensional coordinates of the most potent compound 21 was generated using Maestro module of Schrodinger. Ligands were prepared using LigPrep 2.6 with Epik 2.4 to expand protonation and tautomeric states at 7.0 ± 2.0 pH units and energy was minimized using the OPLS 2005 force field. The docking calculations were performed by Glide XP docking. The physiochemical properties important for ADME (Absorption, Distribution, Metabolism and Excretion) considerations were predicted using QikProp 3.6 (Schrodinger) that calculates properties like molecular weight, molecular volume, no. of H-bond donors, no. of H-bond acceptors, polar surface area, Q Plog Po/w (Predicted octanol/water partition coefficient) and violations related to Lipinski's "Rule of 5" and Jorgensen's "Rule of 3" to filter out compounds with clear-cut undesirable properties. The prerequisite was to neutralize the compounds before being used by QikProp. The neutralization step was carried out using Lig prep after which all the hits from both the approaches were processed for calculation of ADME properties. Table 1 : Antimicrobial activity data of diversified 2-chloroquinoline derivatives The various 2-chloroquinolines were synthesized as per the scheme outlined in Figure 3 . Different routes were adopted for the synthesis of target compounds starting from the common intermediates 1 and 2. The 1,3,4-oxadiazole derivatives (7) (8) (9) (10) were synthesized by cyclisation of hydrazones (3-6) of isonicotinic acid hydrazide (INH) or benzoic acid hydrazide with intermediate 1 and 2 using chloramine-T as catalyst in refluxing ethanol. The 2-chloro-3-formylquinoline and 2-chloro-3-formyl-6-methylquinoline (1, 2) were further reduced to alcohol (11, 12) using solid NaBH 4 in methanol and subsequent reaction of 11 or 12 with benzoyl or p-methyl benzoyl chloride in pyridine affords various benzoate derivatives (13) (14) (15) (16) . The chlorination of compounds (11, 12) with SOCl 2 in dry benzene afforded intermediates 3-(chloromethyl)-2-chloroquinoline (17, 18) and their successive nucleophilic substitution reaction with sulphanilamide or p-aminophenol in absolute ethanol in the presence of organic base triethylamine (TEA) gave 2-chloroquinolinyl amines (19) (20) (21) (22) . While various 1 H-benzimidazol-2-ylsulfanyl)methyl (23) (24) (25) (26) derivatives were prepared by reacting intermediate (17, 18 ) with 2-mercaptobenzimidazole or 2-mercapto-6-nitrobenzimidazole in ethanol in presence of base NaOH.
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Results and Discussion
Chemistry
The structure of diverse 2-chloroquinoline derivatives was elucidated by combined use of IR, 1 H and 13 C-NMR and mass spectral data. The presence of the 1,3,4-oxadiazole unit in compounds (7-10) was supported by the appearance of two quaternary signals of (C-2, C-5) at δ value 164.5 and 166.7 ppm in 13 C-NMR spectrum of compound 7. This was further supported by mass spectrum of compound 7 (m/z 309.12). The synthesis of compounds (13-16) was achieved by reacting quinoline carbinol derivatives (11, 12) with benzoyl chloride in pyridine. The formation of benzoate derivatives were established by locating characteristics peak of -CH 2 OCO-which was observed in the range at δ value 5.01-5.06 ppm integrating for two protons in 1 H-NMR. In 13 C-NMR this particular function was observed at δ value 64.6 ppm for compound 13. In IR spectra the characteristics C=O and C-O band for compounds (13) (14) (15) (16) were observed at 1724 -1730 and 1117-1123 cm -1 respectively. The synthesis of secondary amines (19) (20) (21) (22) of sulphanilamide/ p-aminophenol was identified by locating -CH 2 NH-function in spectral data. The 1 H-NMR signal due methylene of -CH 2 NH-was observed at δ value 4.59-4.62 ppm, while the NH proton was resonated at 4.30-4.38 ppm as singlet or broad singlet. The synthesis was further confirmed by mass spectrometry in which molecular ion peak was registered at m/z 347.11 (M + ) and M+2 peak at 349.11 for compound 20. The synthesis of compounds (23) (24) (25) (26) was established by identifying the characteristics -CH 2 S-peak in NMR. In 1 H-NMR spectra of compounds (23-26) the signal due methylene proton of -CH 2 S-group was resonated at δ value 4.69-4.72 integrating for two protons. While in 13 C-NMR, the methylene carbon was identified at δ 38.0 for compound 23. All these observations confirm successful synthesis of compounds.
The diversified 2-chloroquinoline derivatives were tested for their antibacterial activity against gram positive and gram negative bacterial strains viz. Escherichia coli NCTC 10418, Staphylococcus aureus NCTC 65710, Pseudomonas aeruginosa NCTC 10662 and antifungal activity against three fungal strains viz. C albican, A. flavus, A. niger using cup-plate method at conc. range of 6.25, 12.5, 25, 50, 100, 200 and 400 µg/ml [28, 29] .
Antimicrobial activity
Results of antibacterial screening are presented in Table 1 as MIC the conc. at which no visible growth was observed (zone of inhibition in mm). The quinolinyl hydrazones (3-6) and there corresponding oxadiazoles (7-10) exhibited variable effect on the growth of bacterial strains. The hydrazones and oxadiazoles of INH, compounds (3, 5, 7 and 8) exhibited MIC of 12.5 to 50 µg/ ml against test strains and among these compound 7 and 8 showed MIC of 12.5 µg/ml against the E. coli. While hydrazones and oxadiazoles of benzoic acid hydrazide (4, 6, 9 and 10) showed MIC in the range of 50 to 200 µg/ml. The difference in the MIC within these analogues (3-10) may be attributed to presence of INH residue which itself is a potent antimycobacterial agent. The intermediate compound 11 and 12 showed moderate antibacterial (MIC 50 to 100 µg/ml) activity and their corresponding ester (13) (14) (15) (16) turns from moderately active to weakly active (MIC 100 to 200 µg/ml). The chloromethyl intermediate (17 and 18) were also showed weak activity which was observed at (MIC 200 µg/ml) against the test bacterial strains. While their corresponding secondary amines of sulphanilamide (19, 20) and p-aminophenol (21, 22) was comparatively more active in inhibiting the growth of the bacteria (MIC 12.5 to 25 µg/ml). Among the 2-mercaptobenzimidazole derivatives (23) (24) (25) (26) , the nitro derivatives were more active against the all the bacterial strains and there MIC was observed in the range of 25-50 µg/ml.
Antibacterial activity
The antifungal activity quinolinyl hydrazones (3-6) and there corresponding oxadiazoles (7-10) derivatives was found to be weak as their MIC were observed in the range of 100 to 200 µg/ml against test strains. The compound 11 and 12 also exhibited weak antifungal activity while there ester analogue (13) (14) (15) (16) were slightly more active than the parent compound and there MIC were observed in between 50 to 100 µg/ml. The antifungal activity of chloromethyl derivatives of 2-chloroquinoline (17 and 18) was found in the range of 50 to 100 µg/ml. The quinolinyl amine derivatives of sulphanilamide and p-amniophenol (19) (20) (21) (22) showed antifungal activity in the range of 25-100 µg/ml. The benzimidazole derivatives (23) (24) (25) (26) showed moderate antifungal activity against the test strain C. albicans, A. niger and A. flavus was and there MIC observed at 25 to 50 µg/ml. To understand the mechanism of action underlying activity of most active compound 21, we proceeded to examine the interaction of compound 21 with bacterial DNA gyrase (PDB code: 3G75) [30] . All docking runs were carried out as per Glide XP Docking protocol in Schrodinger 9.4 [31, 32] . The XP Glide score obtained for compound 21 was found to be -7.62. Figure 4 and Figure 5 shows the binding mode of compound 21 interacting with DNA gyrase and revealed that amino acids ASP57, GLU58, ASH81,ILE51, ILE175, VAL79, ILE102, ILE86 and PRO87 located in the binding pocket played vital roles in the interaction of compound 21 with the enzyme. The hydroxyl substituent at the distal phenyl ring and NH group acts as H-bond donar and formed H-bond network with the amino acid residue ASP57 and GLU58 at 1.57 and 2.01 Å respectively.One nitrogen atom of quinoline nucleus providedadditional H-bond with ASH81 at 1.32 Å. The hydrophobic interactions with ILE51, ILE175, VAL79, ILE102, ILE86 and PRO87 further stabilized the compound in the active site of bacterial DNA gyrase. 
Antifungal activity
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